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Abstract 
Sustainable Production and Consumption (SPaC) is an emerging topic since last decades. 
Changing unsustainable consumption patterns is crucial for achieving the goal of sustainable 
development. From literature, although consumers begin to have a concern about environmental 
and social performance of products they are purchasing, these concerns are not necessarily 
translated to consumer purchase habits. This phenomenon has been noticed in academia and 
numbers of studies have addressed possible barriers between green products and, but literature in 
deep investigating and analyzing significance of various barriers are limited. In this study, eight 
barriers exist between green products and consumers have been specified based on literature. 
Furthermore, a barriers analysis has been conducted by applying DEMATEL technique, and 
barrier which has greatest impact has been distinguished. The analysis result showed that “Format 
of information presentation” has the greatest prominence value and it means this barrier has the 
greatest impact. And it is found that this barrier is significantly influenced by barrier of 
“Inadequate information on the product when purchasing”. Additionally, barrier of 
“Acknowledgement on influence of collaborative purchasing behavior” has become one of the 
most important factors in the whole system. This study brings important insights of analyzing on 
barriers between green products and consumers through an original way. Based on analyzing 
results, further research directions are provided at the end. 
Highlights: 
 The study explores the significance of various barriers and how the barriers relate to each 
other. 
 DEMATEL is applied to model and evaluate the interrelationships among eight barriers. 
 The study provides basic understanding for improving SPaC of organizations. 
 The result shows that it is important to assure providing adequate quantity of necessary 
information.  
 The study found that education and communication on consumers becomes one of the 
most important factors in the whole system. 
Keywords: Sustainable Production and Consumption, Green Products, Consumers, DEMATEL, 
barrier analysis 
1. Introduction 
The definition of Sustainable Production and Consumption (SPaC) is:“the use of goods and 
services that respond to basic needs and bring a better quality of life, while minimizing the use of 
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natural resources, toxic materials and emissions of waste and pollutants over the life cycle, so as 
not to jeopardize the needs of future generations” (Oslo, 1994). SPaC attracts attention of 
researchers and practitioners since decades ago. The first time it became a policy concept was in 
Agenda 21 (UN, 1992). Then it was reaffirmed as the central role in achieving sustainable 
development in World Summit for Sustainable Development. The revised European Sustainable 
Development Strategy of 2005 set the goal of more sustainable consumption and production 
patterns firmly on the political agenda in Europe (EU, 2008). Especially from June 2012, research 
which focus on SPaC has emerged after the “Global Research Forum on Sustainable Production 
and Consumption” (Lorek et al., 2013).  
Sustainable consumption (SC)  is equally important to limit negative environmental and social 
externalities as well as to provide markets for sustainable products (OECD, 2008). It becomes 
complementary strategies with sustainable production (SP) for making economics more 
sustainable (Luskin and Del Matto, 2007). It is because sustainability (or the lack of it) depends 
on the individual actions of over 6 billion human beings (Dahl, 2012) and consumer buying 
behavior reflects their consumption patterns and lifestyles. Unsustainable consumption patterns 
and levels, in particular in industrialized countries, are a major cause if not the major cause of 
environmental degradation in the world today (UNDP, 1998; Worldwatch, 2004). 
However, from literature, it is hard for individuals to appreciate the significance of the cumulative 
impact of serials small actions that may have a sustainable impact to the world. It is discussed that 
awareness of influence of collaborative buying behavior is insufficient in consumers’ minds 
(Shao et al., 2014b). But more importantly, because even for green consumers who are much 
more concerning about sustainability related issues, information transition is lack from 
sustainable production to sustainable consumption (Lebel and Lorek, 2008). 
A number of theoretical and empirical studies have addressed possible barriers between green 
products and consumers (see section 2.2), but literature in deep investigating and analyzing 
significance of various barriers are limited. For effective improving SPaC, organizations need to 
have basic understanding on the relationship among these barriers, and then be able to determine 
how they should overcome the barriers. These barriers are crucial for developing a holistic policy 
of organizations. 
With this situation, this paper explores the significance of various barriers and how the barriers 
relate to each other. To model and evaluate the interrelationships among the barriers, this paper 
applies a grey- based Decision-Making Trial and Evaluation Laboratory (DEMATEL) (Zhu et al., 
2011). The overall purpose and contribution of this paper is to gain insights about the barriers 
between green products and consumers and to provide basic understanding for improving SPaC 
of organizations. In order to meet this objective, a description regarding sustainability 
management of fashion industry will be provided first. Secondly, company involved in this case 
study will be briefly introduced. Then, various potential barriers between green products and their 
consumers will be specified. After that, the application of DEMATEL methodology will be 
performed and an exploratory analysis of these barriers will be introduced. The result will be 
discussed and managerial insights, with possible direction of further research will be provided at 
the end. 
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2. Background 
2.1 Introduction of fashion industry  
Fashion is a complex phenomenon that shows interesting insights from different points of view: 
psychological, sociological, commercial and engineering. Fashion industry is strongly dependent 
from the consumers’ needs so that effectiveness has always been the main factor that each 
company has taken into account. Time-to-market (TTM) and quality of products represent the 
main critical success factors (CSFs). Indeed, fashion industry involve several kinds of 
environmental impacts in their production process, such as dyeing, drying, finishing (de Brito et 
al., 2008). Recent studies showed, more and more multinational brands have positioned 
themselves in the “green” segment of the market with including environmental aspects into a new 
concept of quality of their green products (Caniato et al., 2012). Meanwhile, some SMEs also 
have leveraged on environmental sustainability in their business model and supply chain structure, 
in order to compete in new market niches and establish their brand (Caniato et al., 2012).  
The footwear market is one of the biggest markets in fashion industry. EU has the largest market 
for footwear having about one third of the market value. At the same time, EU has been 
considered as one of the high quality footwear suppliers in terms of production. Currently, 
footwear market faces different emerging trends from both consumers and practitioners’ 
perspectives. Consumers are more concerned about the economic value of the products they buy 
as a result of the recent economic crisis. Meanwhile there are customers, especially in Northern 
and Western European countries, caring more about eco-design and concerning about materials 
and circumstance for shoe production (Pourabdollahian, 2013). Environmental concerns have 
become a major concern for European shoe producers considering the fact that leather production 
is one of the most polluting industries. In this regard, the manufacturers need to invest in applying 
green technologies especially for leather tanning. Such a shift can also bring a competitive 
advantage to them and differentiating them from their Asian competitors by offering not only 
high quality but also eco-friendly shoes. 
This case study conducted in company “X” which was founded in 1996 by shoe designer. Now it 
becomes a British high fashion house specializing mainly in footwear, but also handbags, 
accessories and fragrances. It has several shops in UK and two branches in Italy. The headquarter 
is in London where Design, Product Development and Merchandise Planning processes are 
coordinated. There, the main stylists take the most part of the decisions about the collections and 
the catwalk. In Italy the company manages the operative side of the Product Development process 
and also the Production process is carried out. The brand takes advantage from the exceptional 
Italian craftsmanship: the center of Italy stands out for the great number and the high handcrafted 
tradition of small and medium enterprises, where the company can find its best leather suppliers.  
2.2 Specify barriers 
From literature of consumer studies, although consumers began to have a concern about 
environmental and social performance of products they are purchasing, these concerns are not 
necessarily translated to consumer purchase habits. Studies showed that even consumers who are 
environmentally concerned do not buy green products in overwhelming preference (Tseng and 
Hung, 2013). The inconsistency between their environmental attitudes and corresponding 
behavioral intentions has been noticed in academia, as numbers of studies in organic food 
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industry indicated. The potential barrier factors which stand between green products and 
consumers in general are summarized in this section based on literature and practices.  
2.2.1 External barriers 
Five external barriers which related to relationships between products and consumers are 
specified as following. “Green customers” who are sensitive to energy saving and environment 
protection are ignorant of how to make better purchasing decisions, since lack of energy 
consumption and environmental impact information of products. It is also discussed in literature 
that the degree to which consumer use environmental information of a product is disputed (Leire 
and Thidell, 2005). This problem involves two dimensions as barriers 1 & 2: 
Barrier1. Inadequate information about market of green product:  
The awareness of existing of green products is lack in current marketing mainly attribute to their 
tiny shares of market (Bonini and Oppenheim, 2008; Röös and Tjärnemo, 2011). This point of 
view leads by low availability of green products and they are said to be usually hard to find in 
normal market. 
Barrier2. Inadequate information about the environmental/socially-conscious attributes of product 
when purchasing:  
Green consumers need knowledge, skills and information for making the correct decisions, but 
information is often confusing. This may either demotivate or serve as an excuse (Moisander, 
2007). Some studies showed that consumers are increasingly demanding more information 
regarding a product's supply chain and production history (Marucheck et al., 2011). But gap 
between consumer informational needs and current market offerings exist (Shao et al., 2014a; 
Meise et al., 2014). The obstacle is the lack of adequate information from which allows 
consumers to obtain reliable information about environmental/socially-conscious attributes of a 
product, and make informed purchasing decisions (Meise et al., 2014; Caniato et al., 2012).  
Barrier3. Consumers are lack of trust  
Literature has a wide discussion that consumer trust and motivation are the key determinants for 
consumers to accept related information of product. However, although Eco labeling has become 
policy tool in marketing, sustainable consumption patterns is still on a voluntary basis to a large 
extent. Numerous eco-labels offered extraordinary chances for customers to get the green related 
information, but it confused consumers mainly because most of them provide polarity, repeat and 
incomplete information (Lebel and Lorek, 2008; Leire and Thidell, 2005). Furthermore, 
consumers are distrustful and suspicious of environmental advertising and claims from industry 
(Rex and Baumann, 2007).  
Barrier4. Format of information presentation 
Currently, eco-labels are the main approach in marketing to provide sustainable information of 
products. However, such sustainability labels currently do not play a major role in consumers’ 
food choices (Grunert et al., 2014). Marketing patterns of information which provided to the 
consumer have become one of the key issues in this subject. From manufacturing studies, 
numbers of indicators have been provided by international environmental organizations, 
industries practitioner or researchers, but most of them have long lists of environmental pollutants 
and abounding with technical terms (Shao et al., 2014b). They are designed only adaptable for 
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industrial application or academic research, but not for the time limited situations such as 
purchasing.  
Barrier5. Non-competitive price  
Studies have shown that perceived high price is the main barrier to purchase and use sustainable 
products (Röös and Tjärnemo, 2011). And some studies showed the willingness to pay extra for 
green products was less than anticipated (Rex and Baumann, 2007). It is because green products 
normally have even higher price that mainly attribute to the cost of production and transportation. 
It makes consumers harder to make a decision to accept green products many times although they 
are intent to be green.  
2.2.2 Internal barriers 
Different from external barriers, internal barriers mainly concerns about the mental and initial 
factors which influence purchasing behavior of consumers. Three internal barriers are specified 
from literature as following. 
Barrier6. Acknowledgement on influence of collaborative purchasing behavior 
In consumer behavior studies, consumers are often assumed to possess a considerable amount of 
knowledge about complex ecological or ethical issues and their consequences (Grunert et al., 
2014; Moisander, 2007), and it might be a reason to explain the inconsistency between consumer 
attitude and behavior (Rokka and Uusitalo, 2008). From manufacturing perspective, their 
collaborative purchasing decisions is one of the incentives for manufacturers to adopt clean(er) 
technologies, However, acknowledgement on this possible consequence is not accessible for 
consumers. Corresponding education and communications on the awareness of influence from 
collaborative purchasing behavior are rarely to observe in reality. 
Table 1. List of barriers 
No. Barrier  Literature 
B1 Inadequate information about market of 
green product 
(Bonini and Oppenheim, 2008; Röös and Tjärnemo, 
2011)  
B2 Inadequate information on the product 
when purchasing 
(Moisander, 2007; Marucheck et al., 2011; Shao et al., 
2014a; Meise et al., 2014; Caniato et al., 2012) 
B3 Consumers are lack of trust  (Rex and Baumann, 2007; Lebel and Lorek, 2008; Leire 
and Thidell, 2005) 
B4 Format of information presentation (Grunert et al., 2014). 
B5 Non-competitive price (Rex and Baumann, 2007; Röös and Tjärnemo, 2011)  
B6 Acknowledgement on influence of 
collaborative purchasing behavior 
(Grunert et al., 2014; Moisander, 2007; Rokka and 
Uusitalo, 2008) 
B7 Gaps exist between customers’ 
expectations and their perceptions 
(Tseng and Hung 2013) 
 
B8 Consumers are lack of motivation (Rokka and Uusitalo, 2008; Leire and Thidell 2005; Rex 
and Baumann 2007;  Moisander, 2007) 
Barrier7. Gaps exist between customers’ expectations and their perceptions  
Studies have verified that customers’ expectations are higher than their perceptions in 11 items 
which related to environmental attributes of green information products, by comparing between 
the mean value of customers’ expectations and their perceptions. So to speak, the products in the 
market do not meet the expectation of customers (Tseng and Hung 2013). 
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Barrier8. Consumers are lack of motivation 
Presently, even green consumers who are much more concerning about sustainability related 
issues, do not have sufficient motivation to enable them making greener buying decisions (Rokka 
and Uusitalo, 2008; Leire and Thidell 2005; Rex and Baumann 2007). For green consumers it is 
often difficult to decide what is the correct thing to do (Moisander, 2007).  
The list of the barriers is presented in the Table 1. 
 
2.3 Questionnaire development and data collection  
This study focused on identifying and interviewing industrial expert to validate the barriers 
identified from literature. The respondent we selected is a research fellow at the Industrial 
Engineering Department in Italy. Now she is a consultant working in High Fashion Industry. Her 
research interests were related to the fashion supply chain in the Luxury Industry. The expert is 
able to provide a more complete picture of green product and their consumers, both from 
academic and industrial perspective. 
The questionnaire with three parts has been developed in order to provide complete information 
to respondent. The first part of questionnaire described the main focus and objective of this study. 
Then the definitions of barriers have been explained and listed. Lastly, core data is required for 
further DEMATEL analysis. It was composed of a matrix that required completion by respondent. 
 
3. Methodology  
3.1 Evaluating practices adoption 
Previous studies have utilized different methods to analyze interrelationships between factors 
influencing practices. Studies on barriers between green products and their consumers have been 
conducted by several researchers (Röös and Tjärnemo, 2011; Vermeir and Verbeke, 2006). 
However, the internal relationships among those barriers are lack.  
This study attempts applies Decision-Making Trial and Evaluation Laboratory (DEMATEL) to 
analyze the barriers between green products and consumers, and their interrelationships to each 
other. It could be applied to have insights on determinant factors among various barriers. 
DEMATEL was employed firstly in 1976 and it has managed to solve many global complex 
problems by considering experts’ attitudes, and became a widespread technique in Japan 
(Falatoonitoosi et al., 2013). Then, this method has been applied in many areas such as 
knowledge management (Wu and Lee, 2007) and sustainable production (Dou and Sarkis, 2013), 
green supply chain management (Amiri et al., 2011; Jalalifar et al., 2013). The technique has 
proven valuable also for managerial decision-making support in environmental and greening 
issues (Zhu et al., 2008).  
3.2 Grey-DEMATEL Method 
The analysis was performed based on guidelines presented in (Zhu et al., 2011), where you may 
also find detailed description of every step. Here, the application of DEMATEL method on 
company “X” in fashion industry of Italy will be shown as following. 
 
Step1. Define a grey pairwise influence comparison scale for the components. In this study, a 5-
level scale was used with the following scale items: 0= no influence, 1= very low influence, 2= 
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low influence, 3= high influence, 4= very high influence. The grey linguistic scale for the 
respondents’ evaluations is shown in Table 2. 
Table 2. The grey linguistic scale for the respondents’ evaluations 
Linguistic terms Grey numbers 
 No influence  [0,0] 0 
Very low influence  [0,0.25] 1 
Low influence  [0.25,0.5] 2 
High influence [0.5, 0.75] 3 
Very high influence [0.75,1] 4 
Step2, Development of the grey pairwise direct- relation matrix X. It is an 8 8 matrix whose 
assessment number was provided by evaluator. The grey pairwise direct-relation matrix X is 
shown in Appendix A.  
Step3, Transform the grey pairwise direct-relation matrix X into a crisp matrix Z. The overall 
crisp direct- relationship matrix is shown in Appendix B. 
Step4, Obtain the normalized direct-relation matrix N, based on the formula (1) and (2). The 
normalized direct-relation matrix N is shown in Appendix C. 
Step5. Develop the total relation matrix T, based on the formula (3), where “I” represents an n n 
identity matrix (Appendix D). 
Step6. Calculate the overall importance and net effect, applying formula (4-7), where Pi is 
prominence and Ei is net effect. The degree of prominence and net effects is shown in Table 3. 
Table 3. The degree of prominence and net effects 
Barriers Prominence 
(R+D) 
Net Effect 
(R-D) 
B1 8.4536 -0.3404 
B2 7.6225 0.4111 
B3 9.2918 -1.3913 
B4 10.0076 0.1089 
B5 6.1935 1.3673 
B6 8.0208 0.5269 
B7 6.8551 -0.5116 
B8 9.6687 -0.1708 
Step7. Develop DEMATEL prominence-causal graph (Fig.1). 
Interrelationships between barriers are indicated with arrows. Only relationships that are over the 
threshold value θ (0.6589) were in bold in Appendix D and mapped in Fig.1. The threshold 
equals to the sum of mean (0.5165) and standard deviation (0.1424) of the values from matrix T 
(Appendix D). All the relationships are represented by solid line in Fig. 1. In this case, only 
relationship between B4 and B8 has two-way significant relationship. Other significant 
relationships were: B1-B3, B1-B8, B2-B4, B4-B1, B4-B3, B5-B8, B6-B3 and B8-B3.  
 
4. Results and Discussions 
The result of this study shows four barriers that can be identified as net-cause barriers. These four 
barriers are B4, B8, B3, B1, consequent by their ranking of prominence. Industrial expert views 
B4 as the most important one with the highest prominence score of 10.0076. Therefore B4 
(Format of information presentation) has the greatest impact in the system and it has positive net 
effect to other barriers. B8 (Consumers are lack of motivation) influences B3, and B8 is 
influenced by B1, B4 and B5. It indicates that for achieving consumers’ trusting, consumers need 
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more motivation which needs to be assured from three perspectives. Besides more competitive 
price of green product, it is necessary to provide consumers proper format of green information of 
products and extend their markets. The third prominent barrier B3 (Consumers are lack of trust) is 
also the one who has greatest negative net-effect scores. It means that other factors may need to 
be initially addressed in order to remove these barriers. From arrows in Fig. 1, it can be seen that 
these factors are B1, B4, B6 and B8. Moreover, B4 has the greatest T value on B3. This result 
means, improving format of information presentation is crucial for increasing consumers’ trusting 
on green products.  
 
Fig.1. DEMATEL prominence-causal graph 
As can be noticed in Table 3, four barriers B5, B6, B2 and B4 with net-effect value over zero 
become the most influential four barriers from ranking of net effect. Besides B5 which normally 
has been seemed as the biggest barrier between green product and consumers, it is interesting to 
see that B6 (Acknowledgement on influence of collaborative purchasing behavior) and B2 
(Inadequate information on the product when purchasing) also have very high influence to other 
barriers. B6 was defined in the group of internal barriers which could be improved by education 
and advertisement. In this study, it shows that education to consumers on their purchasing 
behavior is needed. Furthermore, even B4 has the highest prominence value, it is also 
significantly influenced by B2 (0.6609). This means before choosing proper format of 
information presentation, it is more important to assure providing adequate quantity of necessary 
information. 
In all, considering results from Table 3 and Fig. 1, it should be noticed that B4 with high 
prominence have also positive net effect, improving format of information presentation is crucial 
for increasing consumers’ trusting on green products. Furthermore, B2 influences B4 
significantly and it indicates that before choosing proper format of information presentation, it is 
more important to assure providing adequate quantity of necessary information. Therefore, these 
two factors should be addressed at first, as they have the greatest impact in the system. B6 
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(Acknowledgement on influence of collaborative purchasing behavior) has become one of the 
most important factors and play very important role in the whole system.  
 
5. Conclusion 
This study showed the interrelationship among barriers which exist between green product and 
their consumers by applying DEMATEL methodology. The analysis results showed the 
importance of various barriers, especially, improving format of information presentation is crucial 
for increasing consumers’ trusting on green products. Moreover, it is important to assure 
providing adequate quantity of necessary information. How to provide adequate and necessary 
information is still require further investigation. Education and communication on consumers 
about impact of their collaborative purchasing behavior should be pursued. It has become one of 
the most important factors and could play very important role in the whole system. This study 
mainly considers the view from industrial expert, barrier analysis based on multiple stakeholders 
could provide more complete picture of an industry in the future. On the other hand, the results 
observed in fashion industry may not be consistent with other industry in Europe. 
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Appendix 
Appendix A. The grey pairwise direct-relation matrix X 
Barriers B1 B2 B3 B4 B5 B6 B7 B8 
B1 x 1 3 2 1 4 2 4 
B2 1 x 2 3 1 2 4 4 
B3 3 2 x 3 1 3 2 3 
B4 4 4 3 x 2 3 2 3 
B5 4 2 2 2 x 1 3 3 
B6 4 3 3 2 1 x 2 3 
12 
 
B7 1 2 2 2 3 2 x 2 
B8 3 3 3 3 2 2 3 x 
 
Appendix B. The overall crisp direct-relationship matrix Z 
Barriers        B1           B2          B3           B4         B5           B6          B7          B8  
B1     0.0000    0.0500    0.9167    0.5000    0.0833    0.9500    0.3500    0.9500 
B2     0.0500    0.0000    0.5000    0.9167    0.0833    0.3500    0.9500    0.9500 
B3     0.6500    0.3500    0.0000    0.9167    0.0833    0.6500    0.3500    0.6500 
B4     0.9500    0.9500    0.9167    0.0000    0.5000    0.6500    0.3500    0.6500 
B5     0.9500    0.3500    0.5000    0.5000    0.0000    0.0500    0.6500    0.6500 
B6     0.9500    0.6500    0.9167    0.5000    0.0833    0.0000    0.3500    0.6500 
B7     0.0500    0.3500    0.5000    0.5000    0.9167    0.3500    0.0000    0.3500 
B8     0.6500    0.6500    0.9167    0.9167    0.5000    0.3500    0.6500    0.0000 
 
Appendix C, The normalized direct-relation matrix N 
Barriers        B1           B2           B3         B4           B5          B6          B7          B8  
B1     0.0000    0.0101    0.1846    0.1007    0.0168    0.1913    0.0705    0.1913 
B2     0.0101    0.0000    0.1007    0.1846    0.0168    0.0705    0.1913    0.1913 
B3     0.1309    0.0705    0.0000    0.1846    0.0168    0.1309    0.0705    0.1309 
B4     0.1913    0.1913    0.1846    0.0000    0.1007    0.1309    0.0705    0.1309 
B5     0.1913    0.0705    0.1007    0.1007    0.0000    0.0101    0.1309    0.1309 
B6     0.1913    0.1309    0.1846    0.1007    0.0168    0.0000    0.0705    0.1309 
B7     0.0101    0.0705    0.1007    0.1007    0.1846    0.0705    0.0000    0.0705 
B8     0.1309    0.1309    0.1846    0.1846    0.1007    0.0705    0.1309    0.0000 
 
Appendix D, The total-relation matrix T 
Barriers         B1           B2         B3            B4         B5         B6           B7          B8  
B1     0.4578    0.3866    0.7119    0.5966    0.2579    0.5567    0.4284    0.6608 
B2     0.4499    0.3750    0.6264    0.6609    0.2796    0.4379    0.5378    0.6493 
B3     0.5566    0.4298    0.5371    0.6486    0.2547    0.4977    0.4228    0.6030 
B4     0.7177    0.6180    0.8353    0.6301    0.3837    0.5973    0.5322    0.7440 
B5     0.5769    0.3990    0.5966    0.5574    0.2325    0.3754    0.4620    0.5807 
B6     0.6317    0.4984    0.7353    0.6257    0.2671    0.4144    0.4550    0.6464 
B7     0.3705    0.3535    0.5078    0.4817    0.3595    0.3520    0.2945    0.4523 
B8     0.6359    0.5455    0.7913    0.7484    0.3781    0.5158    0.5507    0.5833 
 
                                 (1) 
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